Based on backscattering strengths, fisheries acoustic data were originally sorted into 4 threshold bands: greater than -40 dB, -40 to -50 dB, -50 to -60 dB and -60 to -70 dB. Each threshold band contained NASC values over 5 min intervals for every 5 m change in depth through the water column. Corresponding to the time allocations of the observational 5 min seabird bins, acoustic data in the 4 threshold bands were allocated bin identifications. This resulted in each bin containing one rotation of acoustic density measurements at depth. For each threshold band, the maximum NASC value within each bin and the depth at which it occurred was extracted. This created 2 variables for each threshold band, NASC MAX and Depth MaxNASC , resulting in a total of 8 prey variables.
Two extreme values were identified in the kittiwake Rissa tridactyla response variables. Refitting the model with the exclusion of these outliers did not make any notable difference to the results from the count part of the model. However, in the habitat part of the model, refitting the model with the exclusion of the 2 outliers meant that h/U 3 was dropped and only an intercept was found to be significant in explaining the excess zero values. The increased sensitivity of the kittiwake model in comparison to the guillemot model may be due to the low number of positive observations, making it difficult for the model to determine how habitat covariates influence the probability of obtaining a zero observation. Therefore, the removal of just 2 positive observations may influence how this part of the model performs.
Despite being deemed acceptable, residual plots for both seabird models were not perfect and, therefore, some degree of caution should surround the interpretation of results. Residuals plotted against response variables were satisfactory. However, residuals plotted against explanatory variables and fitted values showed some evidence of heteroscedasticity, increasing the likelihood of rejecting a true null hypothesis (Type 1 error). However, given the consistency of results between species, with all 4 models (with and without the inclusion of extreme values) indicating a strong influence of thermal stratification and tidal speed/direction on driving both predator and prey distributions and both seabird species displaying similar responses to prey variables, conclusions can be made with some degree of confidence. Explanatory variables identified solely in the guillemot model (WindSPEED, WindDIR and Depth-50-70 MaxNASC ) warrant further research and, therefore, firm conclusions were not made. Despite this, however, an insight into additional driving factors of variability in guillemot abundance within the North Sea is provided.
Goodness of fit was evaluated by 2 methods. First, the fitted values of the model were plotted against the observed, and a linear model was then fit. Using this method, an intercept of 0 and slope of 1 would indicate a model of perfect calibration, where the observed values equalled the fitted values (Potts & Elith 2006) . Both seabird models showed adequate goodness of fit. The second method was to plot a histogram of the residuals to observe normality. Both models showed satisfactory normality of the residuals.
Finally, a common concern with spatial data is correlation between observations, where the purpose of including a spatial correlation structure in a model is to account for similarity of counts between neighbours (Zuur et al. 2009 ). The influence of including a spatial correlation structure could not be determined, as general software code for R is not currently available and still in developmental stages (Zuur et al. 2009 ). However, often the reason for such correlations is a result of similarities in underlying habitat features within a neighbourhood (Zipkin et al. 2010) . If birds are indeed responding to such habitat features, including them within the model should account for patterns in abundance variation, making a spatial correlation structure redundant (Dormann 2007) . Indeed, in contrast to residual plots from the prey models (where a spatial correlation structure was needed), residuals of both the seabird models plotted through space did not show obvious signs of grouping, which would indicate an underlying issue of potential non-independence. Furthermore, Embling et al. (2012) showed that increases in kittiwake abundance from a sister dataset occurred over distances of 2.5 km, suggesting that any correlations would not exceed this distance (2 of our 5 min bins). Therefore, the subsequent influence would be small because the vast majority of comparisons would not be correlated. Indeed semi-variograms suggested that any correlation issues present were highly localised and, therefore, were likely to have little impact on results.
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